Effects of testosterone and growth hormone treatment on hepatic microsomal P450 expression in the diabetic rat.
The profile of hepatic microsomal cytochrome P450 expressed in the male and female rat was dramatically altered by streptozotocin-induced diabetes. In the diabetic male, P450 forms IIC11, IIC13, IIA2, and IIIA2 were suppressed and forms IIA1 and IIC12 were induced to the levels observed in the immature male rat. A 6- to 8-fold induction of P450 IIE1 was detected in both male and female diabetic rats. A member of the P450 IIIA family was also induced in the diabetic female rat. Accompanying the change in P450 profile in the diabetic male rat was reduction in circulating testosterone and tetraiodothyronine concentrations and a sharp diminution of the normally pulsatile pattern of growth hormone secretion. In contrast to the male rat, the growth hormone secretion pattern in the diabetic female rat was unchanged from control. The hormone and P450 profiles detected in the diabetic male rat suggest a reversion to an immature physiological state. Testosterone replacement treatments carried out for 2 weeks slightly but significantly affected the suppression of P450 IIC11 and reversed the changes in P450 IIA2, IIIA2, and IIC12 in the diabetic male, without altering the suppressed state of growth hormone secretion. However, 1 week of human growth hormone, administered intravenously every 4 hr to diabetic male rats, failed to significantly reverse the diabetes-induced changes in hepatic cytochromes P450, in particular forms IIC11 and IIE1, despite the presence of an episodic plasma hGH profile. An induction of P450 IIE1 in diabetic female rats, without a reduction in growth hormone secretion, suggests that its induction in diabetes in both sexes is not related to changes in growth hormone. In addition, the results of testosterone treatment on the expression of IIC12, IIA2, and IIIA2 in the diabetic male rat suggest a regulatory role for this hormone that does not involve the pituitary secretion of growth hormone. However, the lack of effect of human growth hormone treatment in the diabetic male on levels of individual P450 forms indicates that in diabetes there may be a change in the ability of the male rat hepatocyte to respond to a somatic signal, possibly as a result of the changes in other hormone factors.